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Highly energetic jets are sensitive probes for the kinematics and the topology of nuclear col-
lisions. Jets are collimated sprays of charged and neutral particles, which are produced in
the fragmentation of hard scattered partons in the early stage of the collision. The measure-
ment of nuclear modification of charged jet spectra in p–Pb collisions provides an important
way of quantifying the effects of cold nuclear matter in the initial state on jet production,
fragmentation, and hadronization. Unlike in Pb–Pb collisions, modifications of jet production
due to hot nuclear matter effects are not expected to occur in p–Pb collisions. Therefore,
measurements of nuclear modifications in charged jet spectra in p–Pb collisions (commonly
known as RpPb) can be used to isolate and quantify cold nuclear matter effects. Potential
nuclear effects are expected to be more pronounced in more central p–Pb collisions due to a
higher probability of an interaction between the proton and the lead-nucleus. To measure the
centrality dependence of charged jet spectra, it is crucial to use a reliable definition of event
centrality, which ALICE developed utilizing the Zero-Degree Calorimeter (ZDC).
1 Introduction
Jets can conceptually be described as the final state produced in a hard scattering. Therefore,
jets are an excellent tool to access a very early stage of the collision. The jet constituents repre-
sent the final state remnants of the fragmented and hadronized partons that were scattered in
the reaction. While all the detected particles have been created in a non-perturbative process
(i.e. by hadronization), ideally, jets represent the kinematic properties of the originating partons.
Thus, jets are mainly determined by perturbative processes due to the high momentum transfer
between two partons and the cross sections can be calculated with pQCD. This conceptual defini-
tion is descriptive and very simple, the technical analysis of those objects is complicated though.
This article presents minimum bias and centrality-dependent results for charged jets mea-
sured in proton–lead collisions at
√
sNN = 5.02 TeV with the ALICE experiment. Due to lack of
space, the focus will be on the presentation of the results, leaving out most technical details that
are summarized very briefly in a single section. A detailed description of the analyses presented
in these proceedings can be found in the respective publication 1 2.
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2 Experimental details
The data were recorded with ALICE, the dedicated heavy-ion experiment at the LHC studying
properties of the quark-gluon plasma and the QCD phase diagram in general. The detector is
designed as a general-purpose heavy-ion detector 3 to measure and identify hadrons, leptons,
and also photons down to very low transverse momenta.
For the charged jet analysis, mainly data from the ALICE TPC 4 – a time projection cham-
ber –, and the ITS 5 – a six-layered silicon detector – is used to form charged-particle tracks
that serve as the basic ingredient to jet reconstruction. For event triggering, the VZERO 6 scin-
tillation counters are utilized. The centrality estimation method makes use of the Zero-Degree
Calorimeter (ZDC), a quartz fibers sampling calorimeter located 116 m from the interaction
point. Details on the centrality selection can be found here 7.
To identify jets, the anti-kT algorithm
8 implemented in the FastJet 9 package is used. The
track cuts for those particles are chosen in order to obtain a uniform charged track distribution
in the full η − φ plane and only tracks with |η| < 0.9 and pT > 150 MeV/c are accepted for the
jet finding procedure.
To avoid edge effects, only jets fully contained within the acceptance are used for further
analysis.
Two corrections are applied to the raw jets after reconstruction: background correction,
which includes the subtraction of the mean event background density and the consideration of
the background fluctuations within the event, and the correction for detector effects.
While the background density is subtracted on a jet-by-jet basis, region-to-region fluctuations
of the background are measured by probing the transverse momentum in randomly distributed
cones and comparing it to the average background. While the background subtraction can be
applied for each jet, the background fluctuations can only be taken into account on a probabilistic
basis in an unfolding procedure.
Like the background fluctuations, detector effects – e.g. from the limited single-particle
tracking efficiency – are considered in a Singular Value Decomposition (SVD) unfolding proce-
dure 10.
3 Results
Figure 1a shows the charged jet nuclear modification factor for R = 0.2 and R = 0.4, respec-
tively. It has been measured with 20 and 120 GeV/c jet momentum and shows no significant
modification within the uncertainties. A good agreement with NLO pQCD calculations (not
shown) is observed for both resolution parameters 1.
The centrality-dependent results are shown in Figs. 1b and c – Fig. 1b shows the cross
section measurement in bins of centrality, in Fig. 1c the nuclear modification factor is depicted
in bins of centrality. Like for the minimum bias results, no significant modification and there-
fore also no centrality dependence has been observed in the measured range between 20 and 120
GeV/c. In addition, a comparison to ATLAS data on full jet measurements in Fig. 2 (left)
shows a good agreement in the comparable region of transverse momentum and pseudo rapidity.
As a very simple measure for the jet collimation, the jet cross section ratio was measured
for R = 0.2/R = 0.4, see Fig. 2 (right). Within the uncertainties, it shows no significant
modification in bins of centrality. This observable was also calculated in pp collisions and
several Monte Carlo simulations were performed (not shown here). A good agreement has been
observed.
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Figure 1 – (a) Charged jet nuclear modification factor for R = 0.2 and R = 0.4 for minimum bias p–Pb collisions.
(b) Centrality-dependent charged jet cross sections in p–Pb collisions. Note that the spectra are not corrected
for the number of binary collisions. (c) Centrality-dependent charged jet nuclear modification factor for R = 0.2
and R = 0.4 for p–Pb collisions.
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Figure 2 – Left: Comparison of the ALICE and ATLAS charged jet nuclear modification factors for R = 0.4 and
different centralities for p–Pb collisions. Right: Centrality-dependent jet cross section ratios R = 0.2/R = 0.4.
4 Summary
In the two data analyses presented here, charged jets were measured in p-Pb collisions at
√
sNN =
5.02 TeV at the LHC with the ALICE experiment both for minimum bias events and in bins of
centrality. A good agreement of the minimum bias cross sections with NLO pQCD calculations
was observed for both analyzed resolution parameters R = 0.2 and R = 0.4.
The nuclear modification factors show no significant effect, neither pointing to a strong
nuclear modification nor to a strong centrality dependence. In addition, the result is compatible
with the ATLAS full jet measurement.
The charged jet cross section ratio does not point to any (strong) change in the jet structure
compared to pp collisions and several Monte Carlo simulations. Additionally, the ratio exhibits
no significant centrality dependence.
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